The routine or "blind" subculture has been established as an essential component of the blood culture procedure, not only as a means for detecting microorganisms that fail to provide macroscopic evidence of growth in the medium but also as the initial means of detecting growth, particularly when the subculture is performed between the first 4 and 14 h after inoculation of the blood culture bottle (3, 9) . In 1947 Castaneda described a double or biphasic medium bottle containing broth and an agar slant for the isolation of Brucella from blood (1). The biphasic medium obviated the requirement for routine ("blind") subcultures and provided protection against the risk of laboratory-acquired brucellosis. Castaneda speculated that the improved recovery ofBrucella in this blood culture system might be due to the absence of the normal bactericidal properties ofblood from the exposed agar slant (1). Although described a few years later as a practical technique for bacterial blood cultures by Scott (8) and used in this laboratory routinely for fungal blood cultures (7), the biphasic medium bottle has received scant attention in the literature and has undergone no careful evaluation in parallel with conventional blood culture bottles in use today.
The purpose of this study was to perform a clinical trial comparing a biphasic medium bottle with one containing broth alone.
MATERLALS AND METHODS
The biphasic bottle was prepared in our laboratory using an 8-ounce (ca. 0.24-liter) prescription bottle plugged with a no. 2 rubber stoppel (Faultless Rubber Co.). A silicone sponge plug (Bellco 1924) was used in the bottles during the autoclave procedure. The media were brain heart infusion (BHI) agar and BHI broth with 0.025% sodium polyanetholsulfonate.
In preparation of the agar in the bottle, 624 g of BHI agar (Difco Laboratories) and 12 liters of water were heated in a steam kettle until the agar was dissolved. Fifty milliliters of the melted agar was dispensed into each of 250 prescription bottles, which were stoppered with a silicone sponge plug. The bottles were autoclaved for 15 min at 121°C. Immediately upon removal of the bottles from the autoclave and while they were still hot, the silicone plug was replaced with a sterile rubber stoppel. Because the bottles were hot, a partial vacuum occurred during cooling. Each bottle was placed flat side down on a laboratory bench and left overnight to allow the agar to harden.
The broth was prepared by dissolving in a steam kettle 518 g of BHI powder (Difco Laboratories) with 14 liters of water and 70 ml of sodium polyanetholsulfonate (Grobax; Pfizer). The mixture was autoclaved for 15 min at 121°C. Once the broth cooled to ambient temperature, 60 ml was added aseptically to each bottle. The bottles were all incubated for 48 h at 35°C as a sterility check.
Unlike most commercially available blood culture bottles, there was no C02 or other gaseous mixture added to the biphasic bottle, nor was any additional vacuum pulled in the bottle.
The commercially prepared bottle used for comparison purposes was a 100-ml vacuum blood culture bottle containing soybean-casein digest broth, more specifically tryptic soy broth (TSB) with 0.025% sodium polyanetholsulfonate and CO2 (Difco Laboratories).
Blood (30 ml) was collected aseptically by a venipuncture team from patients with suspected bacteremia (10). A 10-ml sample of blood was inoculated into each of two commercially prepared bottles containing TSB. The remaining 10 Routine subcultures were performed on all macroscopically negative bottles between 1 and 14 h ("early") after inoculation of the culture, and again after 48 h of incubation, by removing a sample of broth with a sterile needle and syringe and inoculating it onto chocolate blood agar plates, which were incubated at 35°C in 10% CO2 for 48 h (10) . No routine anaerobic subcultures were performed (5, 6).
Subcultures of positive or suspected positive cultures were made immediately to the appropriate media to isolate the microorganisms seen in the Gramstained smear. These subcultures routinely included a blood agar plate, which was incubated anaerobically.
Results were analyzed statistically according to methods described by Ilstrup (4) . The initial means of detecting microbial growth was defined as the method that first provided isolated colonies for definitive identification and antimicrobial susceptibility tests (3, 9) . This defmition is based on the premise that definitive identification and antimicrobial susceptibility tests of growth in broth must follow its subculture to obtain isolated colonies.
RESULTS
For purposes of this study, analysis of the results was limited to the two transiently vented bottles, i.e., biphasic BHI and one of the two with TSB. Single isolates of Staphylococcus epidermidis, Bacillus, and Corynebacterium were disregarded as presumed contaminants and not included in the analysis.
Other than Staphylococcus aureus, which was isolated significantly (P < 0.01) more frequently from the biphasic BHI bottle, and anaerobic bacteria, which were isolated significantly (P < 0.01) more frequently from the TSB bottle, there were no statistically significant differences between bottles in the number of positive cultures by organism group (Table 1) .
The initial method of detection of the 386 isolates growing in both bottles is shown in Table  2 . One hundred and seventy-two (45%) of these isolates were initially detected macroscopically on the BHI agar slant alone or concurrently with growth on a routine subculture of the BHI broth, TSB, or both; 46 (12%) were initially detected macroscopically in the BHI broth alone or concurrently with growth on its routine subculture, and 106 (27%) were initially detected macroscopically in both broths concurrently.
Of the total number of organisms (excluding presumed contaminants) isolated from the biphasic BHI bottle, 5% and 1% were isolated only from its routine early and 48-h subcultures, respectively. Of the remaining isolates from the biphasic BHI bottle, 31% were recovered from the agar slant, 43% from the broth, and 20% from both the agar slant and a routine subculture. Those organisms recovered from routine subcultures only were Escherichia (six strains), Klebsiella (two strains), Enterobacter (two strains), Haemophilus (four strains), Streptococcus (nine strains), Neisseria (three strains), and Pseudomonas (one strain). DISCUSSION Several noteworthy findings emerged from our study of the biphasic medium blood culture bottle. First of all, it yielded significantly more isolates of S. aureus than did the conventional broth medium bottle. Although it would be tempting to ascribe this difference to the use of BHI for the biphasic medium, an earlier comparison of BHI broth and TSB in this laboratory failed to demonstrate any statistically significant differences between blood culture bottles containing these media (2). Second, significantly more anaerobic bacteria were isolated from the conventional broth bottle. This difference was most likely due to differences in the production of the two bottles, particularly the relative degrees of vacuum and anaerobic conditions and the relative amounts of CO2 and other gases present in each bottle. Third, the agar slant in In conclusion, the biphasic medium bottle is an efficient blood culture system for rapidly detecting microbial growth. Its use has eliminated the necessity of a routine 48-h subculture, and it seems likely that enrichment of the medium would eliminate the necessity for any routine subculture. Currently, we recommend that it be used along with an unvented vacuum blood culture bottle, which should be subcultured routinely, to ensure the recovery of anaerobic and other bacteria that are isolated more frequently under the latter conditions (10) .
